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DETAILED DESCRIPTION 



[Detailed Description of the Invention] „ 

The background and epitome of implantable biotechnology sensing transponder invention Recently 
[****] was used for people, although a passive transponder, i.e., the transponder without a built-in 
power source, continues and it is used for years, it encodes and these transponders are transplanted to 
a patient — having — next, quick and a bloodlessness mode — it is — a stock form — 
electromagnetism — it is accessed with a read vessel. Since the size of a transponder is small, a 
patient does not sense even existence of about [ that there is no displeasure ] and a transponder at all. 
a partner's stock form ~ electromagnetism — a read machine emits a low frequency field, energizes a 
passive transponder, reads by this the data with which the transponder was encoded, and is made to 
transmit them to a vessel Therefore, in order not to make any power sources of a cell and others 
build in a passive transponder, the size of a transponder should be reduced further and it should be 
further siiitable for transplantation. 

The United States patent application 08th on June 5, 1995 /No. 461,117, the United States patent 
application 08th on Januaiy 20, 1995 / No. 375,817, The United States patent application 07th on 
August 31, 1992 /No. 938,833, As indicated by the United States patent application 68th on April 1, 
1994 / No. 221,706 and the United States patent application 934th on August 24, 1992, and United 
States patent application (these the indications of all are used for this application) old [ containing 
No. 7857 ] A passive transponder can be transplanted to a patient and the data about the transponder 
itself are encoded by the data list about a patient's discernment matter, clinical recording, and 
condition of disease. A passive transponder is applicable to other transplantation containing 
temporary transplantation and body tissue transplantation and a medical prosthetic appliance again, 
and can make the data about other transplantation of these memorize. The unique tag which may 
show a patient or transplantation data directly, accesses an external database, and acquires the 
information on desired is sufficient as the memorized data; . 

Although not used for carrying out remote access of the passive transponder to the physiological 
information about a patient or a living body until now, the team of University of Michigan is 
developing implantable ****** within a muscle of the partial glass enclosure form based on 
electromagnetic-coupling energy. 

Semicircle tubed glass is joined to the silicon substrate containing electronic parts and a **** 
electrode. Electromagnetic energy is transmitted through a patient's organization after 
transplantation, and equipment is energized. Binding energy is stored in the built-in capacitor of 
equipment, and this capacitor will discharge, if the encoded information is received, and it **** local 
muscles. However, the junction to detection of physiological measured value or other measured 
value, measurement, and an external read machine is impossible for this equipment, and it only 
supplies a stimulus pulse to the muscular system. 

There is a class countless [ optically and chemically ] as a matter of fact in the sensor which can 
carry out current use at detection of almost all the physical properties about a living body including 
an electrochemical property. There is a chemical sensor which detects the existence or nonexistence 
of the temperature sensor which a living body's temperature detects, and specified chemical 
substances as an example of these sensors, and there is a color base form chemical sensor which 
operates by detecting change of the optical property of a color, using a direct chemical sensor and 
pKotdsehs^^^ SetisOf. 
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There is a spectrophotometer which performs exact optical measurement as a sensor of other 

formats. The optical energy source in which one field of the target organization, gas, or a fluid has a 

known spectrum irradiates, and light is divided into the component wavelength by prism or the 

diffraction grating. The train of photosensor is arranged at the output of prism or a diffraction grating 

so that each of one or more photosensors may be in agreement witii the wavelength of the 

P*"'^^*^™^^'^ "^ge- By conipafing the detected spectillmi With the spectnim of exposure 

optical spectrum (tiierefore, it is related chemical or physiological character) of the target 

organizatiom gas, the absorption Kght about a fluid, or the reftected light is measured based on ah 
optical path. 

The integral form spectrophotometer (integrated spectrophotometer) designed by Stanford 
Umversity is indicated by the United States patent application No. (the indication of this United 
States patent application is used for this application) 377,202 on January 24, 1995. The diffraction ' 
grating of a spectrophotometer is manufactured by carrying out electiron beam exposure of the tiiin 

poly inelal inetfiaGiylate(PMMA> Gntii6 thin (namely, a 

quartz or tiie optical substi-ate of glass as explained by this United States patent application. If 
PMMA IS discovered, the chromium which is not desirable will be exposed and this chromium will 
be removed by chemical etching. At this time, the optical pattern of the request which makes the 
gestalt of tiie pattemized chromium exists. This manufacture approach is enforced in the mode vMch 
manufactures hundreds of diffraction gratings easily from several dozens witii a single substrate saw 
le^ of tiie optical substrate is carried out - having -- each diffraction grating - becoming -- tiiese 
diffraction gratings - next, it is attached above die linear array of photosensor like the photodiode 
for the hght or near-infrared light, a photo transistor, or the infrared light sensor for long wave 
lengdi. In this way, each detector receives the light of specific wavelengtii within the limits 
determined by the diffraction grating. 

The important description of the integral form spectrophotometer except being manufactured by the 
detailed machining technique is tiiat a given diffiaction-giating pattern can calculate using the 
knovra absorption spectorum of an object compound. This approach consists of calculating the inverse 
Founer transform of an absorption spectrum, and generating a false continuation tone diffraction- 
grating function using a halftone technique (this approach often being used for the laser beam 
printer), and/or etching a quartz substrate shallowly, and simulation-izes a continuation tone The 
diffraction-gratinig pattern calculated by this approach functions based on wfaetiier light passes 
tiirough a substrate or an organization, or it is reflected by tiiese as a matched filter to tiie optical 
spectrum of tiie transmitted light or tiie reflected light, respectively, before reaching a 
spectrophotometer. 

Since a technique progresses and many sensors of small size can be used, transplantation in the 
hvmg body [ including an animal and a man ] becomes stiU easier, and, tiiereby, remote evaluation 
of a physical property caia be performed. For example, U.S. Pat. No. 4,854,328 of Pollack 
bemg aUke - display/notice system for animal monitoring which has the implantable transmitter 
equipped witii the temperature sensor and tiie power source is indicated. If this sensor carries out 
monitormg of the temperature of an animal and a predetermined threshold is detected, it will transmit 
the signal which displays this purport to a remote receiver. However, since this implantable 
transmitter needs a power source like tiie cell for supplying electric power to a transmitter and a 
sensor, it is effective only in tiie period when it was restiicted after transplantation. Moreover after a 
bmlt-in power source carries out a negatively accelerated phosphorescence, in order to take out 
equipment from an animal and to exchange for equipment of same class, invasive operations otiier 
than the first transplantation must be conducted. 

The implantable equipment which can detect one or more physiological parameter value and can 
carry out remote access for example, witii a stock form read vessel, and can obtain tiie detected 
parameter value m a bloodlessness mode is needed. If a built-in power source can be made 
unnecessary. It is not necessary to take out equipment from a transplantation part for exchange of a 
power source, tiierefore the transplantation condition wiU be able to be maintained indefinitely The 
remote read machine, not to mention it, should be used for making the data which energize 
equipment by electromagnetic energy etc., and equipment is made to detect physiological parameter 
value by this, and answer this parameter value transmit to a remote read machine. 
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this invention person succeeded in a design and development of the biotechnology sensing 
transponder for transplanting in the livmg body, and its operation. The biotechnology sensing 
transponder of this invention has optical, mechanical, chemical, and the biosensor for detecting one 
or more physical properties including an electrochemical property about a hving body and the 
transponder for transmitting the physical property which energized equipment with the remote read 
'^^^ssel, and was detected to a remote read machiiae. Since the size does hot heed a biiill-ih power" 
source small, especially the biotechnology sensing transponder of this invention is suitable for 
-tramplantation on the body, and can maintain a transplaMtatiori ccMdidon indefinitely. 
The sensor of almost all formats can be used for the biotechnology sensing transponder of this 
mvention, and the limit by the size of a specific sensor and the size of the available space in a 
transplantation part is received in it In addition to detection of the physical parameter value relevant 
to organ and organization of a patient, a biotechnology sensing transponder can be directly used also 
for detecting the physical parameter value of the patient about other transplants containing a 

-temporaiy transplant and body tissue transplant and a medical-applieation prosthetic appliance 

As some examples of the implantable biotechnology sensmg transponder constituted by this 
mvention The equipment which carries out monitoring of the blood chemistry matter, such as 
whenever ( saccharide, pH, and oxygenation ], and hemoglobin level, The equipment which carries 
out momtonng of the blood circulation which passes along the transplanted body tissue, the 
equipment which carries out monitoring of the acceleration of an organization. There are equipment 
which cames out monitoring of the distortion force of acting on a prosthetic appliance like the 
equipment which carries out monitoring of the therapy dose or the dose which is not meant of 
lonmng radiation, a cardiac valve prostheses, and a joint switching system, and equipment which 
cames out momtoring of the degree of the fibrosing disease around the transplant for makeup In any 
case, a biotechnology sensmg transponder transmits the data which are energized with a remote read 
vessel, and carry out specific detection fimction or monitoring feature, and display this to a remote 
read machine. 

By establishing a means to obtain the physiological data about a patient remotely and noninvasive 
the biotechnology sensing transponder of this invention contributes to reducmg the danger of a ' 
patient and a male nurse, and contributes also to reducing the cost which a p^ent and a male nurse 
pay depending on the case. A biotechnology sensing transponder has the veiy effective early 
detection of indication, and is suitable for especiaUy the patient witii the clmical recording of an 
mdividual with a health problem which often leads also to lifesaving, or a family. 
As mentioned above, the biotechnology sensmg ti-ansponder of this invention has the biosensor and 
the transponder. The tiansponder has the energy coupler for transmitting on radio the data 
correspondmg to the parameter value which combined energy by wireless from the remote energy 
source, and was detected with the biosensor to a remote read machine. The desirable energy coupler 
has the piezoelectric ti-ansducer for energizing equipment by LED which transmits optically the 
optical/electrical converter and data which energize equipment by tiie induction circuit for energizing 
eqmpment by the source of remote electromagnetic energy, and transmitting data to a remote read 
machine in electromagnetism, and; remote light energy source to a remote read machme, and- remote 
supersonic-wave energy source, and transmitting data to a remote read machine ultrasonically Such 
a ti-ansducer can also be combined and used when it is desirable to receive power and to taansmit 
data by the transducer of other formats through the transducer of one format. 
The energy coupler of these various formats is suitable also for using it for the transponder which 
starts the conventional design in addition to tiie biotechnology sensing transponder of this invention 
When usmg a piezoelectiic tiiansducer together with a transponder capsule, it can join to the wall of a 
capsule, or a transponder can only be placed into a capsule, and can be full of a capsule with the 
incompressible fluid which combuies ultiasonic energy with a piezoeiectiic tiansducer 
The control cu-cuit which carries out various functions based on specific transplantation can also be 
€»tabhshed m the ti-ansponder used for this invention. For example, only random time amount fixed 
time amount, or the programmed time amount delays transmission of the data to a remote read 
machme and a biotechnology sensing ti-ansponder can constitute so that it may prevent tiansmitting 
data to the equipment and coincidence of adjoining congener. Like the tiansponder concemine the 
**«^®^oP"^ent, a contiol circuit can tiansmit this data to a remote read machine when 
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the data about other equipments transplanted in the biotechnology sensing transponder, the patient 
and/or the patient are encoded and energized. When a biotechnology sensing transponder irradiates a 
transplantation part using an illuminant or transmits data to a remote read machine optically by 
controlling discharge of the pulse mode of for example, a storage capacitor, a control circuit makes 
one pair of lUummants emit light by turns, and it can also be constituted so that energization of an 
mtmuriant inay^^^l^^ 

TTie mdi(^on implementation gestalt of the biotechnology sensing transponder of this invention has 
'™®"^"®""cal^ensor containing a tempieratujfe sensbf, a distoMon seiisof, an ia^biuc sensor a 
pressure sensor, a direct chemical sensor, and a color base chemical sensor, amagnetomelric'sensor 
an acoustic wave sensor, an ionizing-radiation sensor, an acceleration sensor, and the photosensor ' 
contaimng a spectrophotometer. However, it does not pass over these operation gestalten to mere 
mstantiation of available various sensors, and they do not mean exclusive listing, 
A sensor with one or more electrodes can be used for this invention for many purposes including 

-measurement of-biotechnology potential (biopotentials)^ wear of a mechanical prosthetic appliance 

or detection of failure and existence of specified chemical substances, or detection of level If it is a 
request, an electrode can be coated with the ion selection film, or alternative transparency fihn like a 
gas permeable membirane can separate it fiwm an external environment. Generally, the sensor 
equipped with the electrode is arranged in the capsule by which the seal was carried out, and one or 
more electrodes are led to an external environment through a capsule. However, the sensor itself can 
also be arranged m an external environment by carrying out the seal of tiie sensor on opening of the 
capsule which holds an energy coupler and a control circuit. 

With other operation gestalten, a biosensor is arranged so that it may be completely settied in the 
capsule which holds an energy coupler and a control circuit, and it detects parameter value tiirough a 
capsule fi-om aii external environment. As such an example, tiiere is a biotechnology sensmg 
transponder which uses a temperature sensor, a distortion sensor, an ultrasonic sensor, an 
acceleration sensor, an ionizing-radiation sensor, a magnetometrio sensor, an optical sensor and a 
pressure sensor. In the case of the biotechnology sensing transponder which uses a pressure sensor it 
can prepare, the pressure transfer field (it carries out in this case and combined with ** and 
mcompressible fluid), i.e., the pressure transfer fihn, which makes a pressure sensor combine an 
external pressure with a capsule. 

Moreover, one or more photosensors for detecting the physical property in a transplMitation part 
opticaUy can be formed in a biotechnology sensing transponder. For example, a biosensor can 
consist of arrays of photosensor like an image sensor (ima-ger) so that tiie image of a transplantation 
part may be supphed to a remote read machine. In such a case, an image sensor is arranged in tiie 
transparence capsule really equipped witii the lens in order to make the image from a transplantation 
part tocus on an image sensor. Smce detection of an optical radiation line is carried out. one or more 
photosenisOrs can also* be used for a biotechnology sensing transponder. 
One or more emitters for irradiating a transplantation part on specific wavelengtti can also be 
prepared in tiie biotechnology sensing transponder which uses photosensor. For example since a 
transplantation part is irradiated by turns and it enables it to carry out optical oxunetry easily red and 
an infrared-emitting diode (LED) can be used. Similarly, a chemical induction color is irradiated 
using an emitter, and tiiereby, it can constitute so that photosensor may detect change of tiie optical 
property of a color and the physical property of an external environment can be detected Since 
photosensor covers photosensor from specific wavelengtii, it is used combining an optical fiber or 
can be embodied to an integral form spectrophotometer. 

In tiiis way, flie biotechnology sensing transponder of tiiis invention detects, almost all tiie physical 
properties, i.e., parameter value, about a living body, and it is easy, and is cheap, and is a 
bloodlessness mode, and can transmit tiiis information to a remote read machine on radio The 
physical property detected may relate to a patient's organization or cell directiy, and may be related 
with tiie transplant of otiier arbitration in a patient. Moreover, tiie biotechnology sensing transponder 
of this invention can be used for otiier medical-application equipments containing a flexible catheter 
and can take various observation and treatment easy. 

As mentioned above, although the main advantages and descriptions of tiiis invention were 
5'^?'^"^^'^' '^o^l'l understand tiiis invention better by reading tiie explanation about tiie desirable 
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operation gestalt of this invention described below with reference to an accompanying drawing 
Easy explanation of a drawing Fig. 1 is a block diagram of the implantable biotechnology sensing 
transponder of this invention. 

Fig. 2 shows the typical example of body transplantation of the biotechnology sensing transponder of 
this mvention. e> t~ 

*e biotechnol^^^^^ 
chemical induction color. 

- Fig: 4 shows-the biotechnology sensing transpoflder for peitfofmirig optical disceramei^^^^ 
an external environment ]. 

Fig. 5 shows the biotechnology sensing transponder for performing optical discernment directly f of 

an external environment ] using an integral form spectrophotometer. 

Fig. 6 shows the biotechnology sensing transponder for detecting an image from an external 

environment. 

. . Eig.-.7.shows the biotechnology sensing transponder for detecting the distortion-force. 
Fig. 8 shows the biotechnology sensing transponder for measuring a Doppler rate. 
Fig. 9 shows the biotechnology sensing transponder for detecting a pressure. 
Fig. 10 shows the biotechnology sensing transponder equipped with the electrode exposed to an 
external environment. 

Fig. 1 1 shows the biotechnology sensing transponder equipped with the biosensor directly exoosed 
to an external environment. *' 
Fig. 12 shows the biotechnology sensing transponder attached in the flexible catheter. 
DetaUed explanation of a desirable operation gestalt According to this invention about an 
unplantablc biotechnology sensing transponder and its operation, the biotechnology sensing 
transponder has the biosensor for detecting, one or more the physical properties, i.e., the parameter 
value, about a living body, and the transponder for transmitting on radio the parameter value which 
combmed with equipment on radio from the remote energy source (coupling), and detected energy to 
a remote read machme, after equipment is transplant. Since there is no biotechnology sensing 
transponder in the need of completely establishing built-in power sources, such as a ceU, therefore it 
can mamtain a transplantation condition, and it continues indefinitely, and the valuable information 
about a patient is acquired and it can access in a bloodlessness mode after transplantation it is 
suitable for especially transplantation on the body. Moreover, that a built-in power source' does not 
exist can make small magnitude of the space which size of equipment can be made small therefore 
transplantation takes. 

almost all the physical properties or chemical property concerning [ a biotechnology sensing 
fransponder ] a patient by choosing the sensor of one or more specific formats as a sensor formed in 
^ of this mvention ~ research ~ or it is constituted so that monitoring can be carried 

Vocabulary called "all the physical properties" or the "parameter value" about the patient or living 
body used by this application includes all the information about other transplantation of a patient of 
temporary transplantation of body tissue transplantation, drugs release installation, organic 
displacement equipment (organ displacement devices), etc., restoration and the transplantation for 
makeup, a medical-application prosthetic appliance, other implantable transponders, etc. in addition 
to a patient s physiological parameter. 

As shown in Fig. 1, the biotechnology sensing transponder 30 has the biosensor 32 and the 
transponder 33 equipped with at least one energy coupler 34 and a control circuit 36. The energy 
coupler 34 combines the power and all the command signals from a remote discrimination circuit or 
the remote read machine 38 with a control circuit 36 (this control circuit 36 energizes a biosensor 32) 
after transplantation. If energized, a biosensor 32 will supply the output signal of the physical 
propert>' which detected and detected the one or more physical properties (an optical property 
chemical property, and an electrochemical property are included) of the perimeter environment to a 
control circuit 36. Next, a control circuit 36 is the energy coupler 34 or another energy coupler (not 
shown) about the data which display the detected physical property. 

It sends to the ******** remote read machine-38. In this way, any cell or other power sources of the 
biotechnology sensing transponder 30 are unnecessary, it is energized with sufficient convenience 
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witb the remote read vessel 38 after transplantation, not to mention it, and transmits on radio the data 
which display the parameter value which detected and detected specific parameter value to the 
remote read machine 38. 

Discernment data can also be encoded before transplantation or after transplantation like the 
transponder developed until now in a control circuit 36. Such data may be related with the thing 

^^"^■^f'^tectoolog^^^ 30, tiie ffiings abdiif the living body by which " 

equipment is tran^lardted, or these both. Discernment data can also be used as the vmique tag for 
3*^®ssittgrfte-data-rnWdrii!rediHthere^ 

computer or the remote read machine 38. Therefore, also after transplantation of the biotechnology 
sensmg transponder 30, discernment data are searched with a bloodlessness mode with sufficient 
convenience from a control circuit 36 so that the data corresponding to the detected parameter value 
may be so. With the desirable operation gestalt of this invention, aU the discernment data encoded in 
the control curciiit 36 are transmitted to the remote read machine 38 by the energy coupler 34, just 

fe®foFe4ransmittiHg-^frdata cGrrespondingto1iie detected parameter value; ' 

general - the energy coupler 34 - a stock form - electromagnetism -- it is the induction circuit 
which energizes a transponder 33 with a read vessel, and transmits data to a stock form read machine 
electromagnetic from a control circuit 36. a stock form - electromagnetism - a read machine 
generates a low frequency field, energizes a passive biotechnology sensing transponder, ttiereby, 
reads data by this transponder and is made to transmit them to a vessel However, for some 
appUcations for which generating of a required field inttaferes in an external environment, an 
electromagnetic coupling is not practical. In such a case, approaches other than an electromagnetic 
coupling are required. 

According to this invention, the energy of the gestalt of supersonic vibration can be supplied to a 
control circuit 36 instead of electromagnetic energy. A piezoelectric transducer generates the 
mechanical oscillation which is bidirection and has the same frequency as the signal which drove 
electrically and was supplied by supplying AC signal to two electrodes on the opposed face of piezo- 
electric slab as known well. In this mode, the biotechnology sensing transponder 30 can use a 
piezoelectric transducer, and can transmit data to a remote supersonic-wave read machine from a 
control circuit 36. On the contrary, piezo-electric slab can be vibrated mechanically and potential can 
be generated between two electrodes. It can be used for both transmitting data from combining 
power with a biotechnology sensing transponder for a single piezo-electric element in this way and a 
biotechnology sensing transponder. Although it will probably be clesr to this contractor, the 
ultrasonic transducer of other formats can also be used. 

Since the biotechnology sensing transponder 30 can be energized using an idiomatic medical- 
application supersonic-wave instrument and data can be searched from this transponder, especially 
ultrasomc association is effective. A command signal can also be transmitted to a control circuit 36 
uii siipersoinic moduIa:ting the ultrasonic energy inputted by short-circuiting a piezoelectric 

transducer periodically (it following and modulating the acoustic impedance), driving a piezoelectric 
transducer periodically electrically in a pulse-mode or other modes, and generating a desired signal 
or other approaches clear to this contractor. As a suitable piezoelectric material, there are lead 
zirconate titanium (PZT), a quartz, polyvinylidene fluoride, and a zinc oxide (ZnO). ZnO is an 
ordmaiy piezoelectric material used for a microstructure, and as the c-axis (the direction of 
piezoelectricity which meets this axis is the strongest) becomes perpendicular to the front face of a 
substrate, the spatter vacuum evaporationo of it is carried out on the substrate as a polycrystal thin 
film. r ■! J 

As an example of another electromagnetic coupling, efficient photovoltaics, i.e., a solar battery can 
be used as an energy coupler 34, and, for this reason, power is optically transmitted to a transponder 
33 by usmg the red wavelength and infrared wavelength which penetrate an organization 
comparatively well. A solar battery collects sufficient energy from external infrared emission 
equipment, and energizes the low power CMOS control circuit 36 used for a desirable operation 
gestalt. By modulating input light energy, a command signal is transmitted to a transponder 33. 
Although similarly data are transmitted to an external optical read machine from a control circuit 36 
with the gestalt of the encoded light pulse, one or more the built-in red LED or infrared radiation 
LED can be used. 
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he should understand that it is equally suitable for combining energy from this transponder and/or ~ 
to the implantable transponder used without having explained ultrasonic association and optical 
coupling as what is replaced with the electromagnetic coupling for biotechnology sensing 
transponders with implantable this invention or using a biosensor for these joint techniques. For 
example, ultrasonic association and optical coupling can also use the discernment data containing a 
unique tag in order to energize a command sigiiM aiid to supply a transponder for the traiispbnder'by 
the conventional design for transmitting to a remote read machine from a transponder. Moreover, 

is desirable to energize a biotechnology sensmg trfflasponder with one energy gestalt 
especially, one or more ENERUGIKARA 34 can be formed in a transponder 33, and data can be 
transmitted using other energy couplers 34. If it is a request, although a control command is received 
from the external energy source which uses the energy of the same gestalt as the energy used for 
energizing a transpondo- and transmitting from this transponder, or a different gestalt, the 3rd energy 
coupler can be used. 

- Tran^lantatioa in the body of Ae impiaffltable biotechnology sensing transponder by the^ I 
operation gestalt of this invention is shown in Fig. 2. The substrate 40 for supporting one or more 
biosensors (not shown) which detect the value of a predetermined parameter after transplantation of 
the energy coupler 34, the control circuit 36 embodied as an mtegrated circuit, and the biotechnology 
sensmg transponder 30 is formed. When a substrate 40 is formed with recon or other semiconductor 
materials, various biosensors and/or control circuits 36 of a format can be united with a substrate 40. 
When it does not desire such unification, a substrate can be used for a hybrid substrate manufacturer 
also as an electric mterconnect object between a control circuit 36, one or more biosensors, and the 
addition components of the arbitration in a transponder so that clearly. A capsule 44 protects all the 
biosensors arranged in the energy coupler 34, a control circuit 36, and a capsule 44 from an external 
environment, and is preferably made from glass. As shown in Fig. 2, the big space 48 for holding 
one or more biosensors in a capsule 44 is secured. A capsule 44 can be made into the configuration 
of arbitration requu-ed for a given application or manufacture in fact, although the almost cylindrical 
thing is shown. 

When using a piezoelectric transducer as an energy coupler 34, a piezoelectric transducer can be 
pasted up on the wall 46 of a capsxJe 44 together with a biosensor (or independently) that the 
ultrasonic energy which collides with a capsule 44 should be detected. Or a piezoelectric transducer 
can be arranged anywhere in a capsule 44, and holds a non-conductive incompressible liquid like 
silicone oil in a capsule 44, and it can constitute it so that the ultrasonic energy wWch collides with a 
capsule 44 may be efiQciently combined with a piezoelectric transducer. 

In the implantable biotechnology sensing transponder of this invention, although the sensor of the 
**** fraction for transplantation was explained, the sensor of the number of infinity can be used in . 
fact, and only the size of a specific sensor receives a lunit. By much more technical progress which 
includes the appeatance of a small new sensor m the advance list of a precision manufacturing 
technology rather than it can carry out current use, many sensors can be used more now for an 
implantable biotechnology sensing transponder. Moreover, based on the physical property of a 
specific transplantation part, a capsule 44 can be large-sized-ized so that a bigger sensor can be held 
It should care about that many sensors of various formats can be used for a single biotechnology 
sensing transponder. When information is continuously energized from many sensors, it transmits or 
a suitable external control signal is received, a control circuit can be designed so that each sensor 
may be energized separately. The design of such a circuit can be easily attamed so that clearly [ this 
contractor of an electronic circuit design ]. 

There is a temperature sensor as one of the sensors of many formats which can be used for the 
implantable biotechnology sensing transponder of this invention. Since the biotechnology sensing 
transponder 30 reaches ambient temperature immediately after being transplanted, it can arrange a 
temperature sensor in a capsule 44, and can measure the internal temperature showing the 
t^perature of the extemal environment of a capsule 44. Such a temperature detection transponder is 
efifectiv^ in carrying out monitoring of transplant like a valve or an organ as evaluation of a blood 
flow. This IS a low power function and can be mostly performed using the energy of tales doses with 
the energy used for the transponder designed before for transmitting discernment data. When the 
temperature sensor which needs the calibration after manufacture is used, the extemal device 
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accessed a control circuit 36 or when carrying out remote retrieval of the discernment data from this 
control circuit 36 can be made to memorize a calibration factor. 

As an example of the suitable temperature sensor of the silicon base, there are a diode base 
temperature sensor, a band gap base temperature sensor using an absolute-temperature 
proportionality (PTAT) circuit, and other silicon base temperature sensors that use the digital output 
of various gestalten^^ such as a theimistof , a plMiiii^ resistance 

temperature sensor, and a thermocouple, can also be carried out to an implantable biotechnology 
- -sensing'transponder: When using 
embodied to the integrated circuit of a control circuit 36, and/or can be united with a silicon 
substrate. 

As a biosensor by other operation gestalten of this invention, a magnetometric sensor [ like ] can also 
be used for a Hall sensor. A magnetometric sensor is embodied to the integrated circuit of a control 
circuit 36 using idiomatic bipolar components or MOS components, or can be united with a silicon 
.-substrate. Thusj the constituted bioteclmology sensing can measure the distance and/or 

the include angle between the prosthetic appliances with which the magnet was attached for 
example, with the biotechnology sensing transponder. 

With other operation gestalten of this invention, an accelerometer can be used as a biosensor which 
detects or carries out monitoring of the organization, for example, it is known well — as — a micro 
machine form - the accelerometer is marketed and can be easily carried out to a biotechnology 
sensing transponder. In this case, such a biotechnology sensing transponder can use the acceleration 
of an organization like a cardiac interior wall for carrying out monitoring by attaching this in the 
wall of the ventricle. 

With still more nearly another operation gestalt of this invention, a directly-ionizing-radiation 
detector (direct ionizing radiation detectors) can be used as a biosensor. The directly-ionizing- 
radiation detector generated the electron hole where the ionizing radiation included in a semi- 
conductor makes many pairs, and uses the fact of generating the current which can carry out direct 
detection about each particle. A direct detection machine can consist of the more complicated 
structures like the bulk field of a semi-conductor, idiomatic pn diode, or a pin diode. With this 
operation gestalt of this invention, the means which it is good to cover an influence field with 
electronic dense metals, such as gold, although the remainder of the transponder circuit where 
sensibility is low to ionizing radiation is formed, to use radiation-proof cu-cuit engineering, to use a 
radiological equipment-proof manufacturing method like silicon-on and; an insulator method (silicon- 
on-insulator process), etc., and was known is employable. In this way, another field (this field does 
not have the means of shielding and others to which the radiosensitivity is reduced) of a chip 
including a transponder control circuit can be used as a detector. 

Or another detector chip can be prepared. The biotechnology sensing transponder which consisted of 
sufc'h modes is suitable for especially the monitoring of the administration which ionizing radiation 
does not mean [ which does not mean and does not therapy-prescribe for the patient ]. 
The sensor of other formats which can be used for this invention is a chemical sensor which uses a 
color as the base. There are many techniques which use organic dye and inorganic dye as a chemical 
detecting element as this industry is sufficient and it is known. These colors have one or more optical 
properties of changing if these are exposed to a specific color. If excited by the suitable light source, 
such a color generates the fluorescence of specific wavelength, and the reinforcement of 
fluorescence is proportional to specific parameters, such as pH, an electrical potential difference, or 
ion concentration, or has these and relation. As some examples of a chemical induction color, there 
is a DEKASAI crane (decacyclen) in silicone hydroxy pyrene tris RUHONETO in a cellulose the 
bicarbonate buffer emulsion in silicone for C02 detection and for pH level detection and for 02 
detection. 

An example of the biotechnology sensing transponder which uses a color base chemistry sensor is 
shown in Fig. 3. The color 56 is arranged to the exterior of a capsule 44 (for this reason, a color 56 is 
exposed to an external environment), and it is transplanted so that an organization, blood, 
cerebrospinal fluid, etc. may be contacted. A color 58 (these colors 58 are a color 56 and of the saine 
kind) is arranged in a capsule 44. A capsule 44 consists of clear glass and, for this reason, can 
..P?^^™ ^.P^^^^^ discernment of a color 56 from the inside of a capsule 44. 
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Colors 56 and 58 are madiated, and are excited and the emitter 60 for making fluorescence emit to 
these colors is fonned. Moreover, the photosensors 62 and 64 for detecting the optical property of 
colors 56 and 58 during an exposure or immediately after an exposure are fonned. Or a 
biotechnology sensing transponder can use a single spectrophotometer, when many 
spectrophotometers for detecting the optical property of colors 56 and 58 can be used and a 
''<^^^'=Woiy sensing tx^^ only a single chemical inductibn color. The color Se is 

fonned m the exterior of a capsule 44 so that an external environment may be contacted, but since a 
If separated from aft-extemM^ it is prepared iri the capsule 44. Coldrs 56 ahd 58 

are made mto the same class, therefore the same optical property is given, and in relation to a control 
cucmt 36, photosensors 60 and 62 perfonn integral detection (differential sensing), and since ** 
obtains more reUable measured value, it can perfonn compensation over all fluctuation of the color 
property by time amount progress. 

Photosensor is covered from excitation and an extraneous light at the same time an optical band-pass 
--filter-is^used combming-photosensors 62 and 64 and only fluorescence enables it to pass a filter in- 
order to measure the fluorescence of specific wavelength. Such a filter is easily manufactured by 
[ like glass ] vapor-depositing the continuation layer of a thin fihn like a metallic oxide directly 
optically on the predetermined location on a transparent substrate or the wall of a capsule 44 or the 
crowmng of the photosensor structure. 

Optical wavelength (a single or plurality) required to excite a color is determined by the color of the 
^ecific class used. As an example of the suitable emitter which can be used for an implantable 
biotechnology sensing transponder, green, yellow, orange, infrared radiation LED, and a small 
mcandescent lamp are in blue light emitting diode like SiC or GaN, and a list 
Low power actuation of these emitters is attained by operating this emitter in a pulse mode (an 
emitter only when [ namely, ] measurement is desaed energization). 

As shown in Fig. 3, in order to supply the pulse of electrical energy to an illuminant 60 with larger 
power level than the continuous power which the energy coupler 34 receives, the storage capacitor 
66 IS used. An illummant 60 is indirectly energized by the control circuit 36 through discharge in the 
pulse mode of a capacitor 66 by storing the energy received from the control circuit 36 in a capacitor 
66 or an mductor. Of course, a capacitor 66 can be omitted when it is in sufficient power level for the 
continuous power received fixjm the remote read machine through the energy coupler 34 to enereiz© 
an illuminant 60. ® 

An iUumiriaht 60 can be omitted as an operation gestalt other than the operation gestalt shown in Fig 
3, and colors 56 and 58 are irradiated with an external illuminant with the wavelength of the infrared 
range which can penetrate easily a living body's organization to which a biotechnology sensing 
fransponder is transplanted. Therefore, an exposure is performed from the light source of a living 
body's extenor to which a biotechnology sensing transponder is transplanted. 

' yjM-d -all tftiese-tec can be used for an implantable biotechnology sensing transponder, without 

deviating from the range of this invention. [ the technique which can be used for detecting chemical 
property using organic dye and inorganic dye ] For example, if a chemical induction color is 
■"^^^^^ ® P"^^® is known well that the pulse of the fluorescence produced as a result 

will be exponentially extinguished along with the passage of time as a target chemical phenomenon. 
A control circuit 36 can make fixed time amount after an exposure pulse able to measure a 
fluorescence signal with photosensors 62 and 64, and can obtain the measured value of the target 
chemical phenomenon. 

Photosensor can be used for the biotechnology sensing transponder which performs direct optical 
detection of a transplantation environment like the above-mentioned operation gestalt using the 
photosensor which performs optical discernment of a chemical induction color , and an optical 
technique like the oximetry which acquires optical information , such as a color of a specific organ 
durectiy , or measures the oxygenation of the hemoglobin in blood based on absorption or the 
backscattenng of light energy can be carried out . In the case of the latter, a transponder is arranged 
in the organization floor which carries out pulse oximetry and which is sake [ a floor ] for example 
nppled, and the relative amount of the oxygen carried in arterial blood is measured by measuring ' 
color change of a deoxyhemoglobin and oxyhemoglobin optically. 

J!^^}^P^J^^^^^ biotechnology sensing transponder constituted that optical oximetry should be 
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earned out is shown in Fig. 4. The emitters 70 and 72 for irradiating the organization 74 put on the 
external environment are formed. An illuminant 70 is the visible red LED which irradiates an 
orgamzation 74 on the wavelength of 660nm which produces a big difference between the optical 
absorptance of two kinds of hemoglobin. An illuminant 72 is the red LED to which the optical 
absorptance of two kinds of hemoglobin irradiates an organization 74 on the wavelength of about 
gOOhm aMWuiffelMed to the 

When photosensor 76 is arranged among both the emitters 70 and 72 and this photosensor 76 is 
- iriadiatedA^dtfi an emitter, it is a pulsating drganizatioii flbof Qjhbtograph plethysniograrh). 
It is for measuring the light energy in which a backscattering is carried out by 74. By breaking 
mathematically the magnitude of two back scattered light signals detected by photosensor 76 the 
fimction and signal which are carried out by the control circuit 36 are normalized to the offset caused 
1^ whenever [ mcidence intensity of light and vascularization ] (degree of vascularity) etc., and for 
this reason, the measured value of oxygenation unrelated to such effectiveness which is not desirable 
-isobtamedr - 

On the occasion of actuation, emitters 70 and 72 emit light by turns by the short pulse using the 
energy stored m the storage c^acitor 66. Photosensor 76 supplies this information to the control 
cm;uit 36 which transmits the data which detect, 1/several energy, i.e., back scattered Ught energy of 
radiant energy, calculate oxygenation level, and display oxygenation level to a remote read maqhiAe 
through the energy coupler 34. Similarly, it is a cytochrome aa3 (the number of tenninals of a 
respuatory electron transport chain (respiratory electron transport chain)). 
Also being able to carry out oximetry in **•♦*****♦, the optical absorptance changes with 
whenever [ oxygenation ]. 

The photosensor for carrying out direct detection of the optical property of an external environment 
can also be formed m the implantable biotechnology sensing transponder of this invention. For 
example, the degree of the fibrosing disease around a transplant like thorax transplantation can be 
evaluated by measuring the optical property of a perimeter organization. This resembles the 
histological tissue examination by the eye, and the data corresponding to the measured optical 
property are transmitted to the remote device for displaying the optical property of the visible range 
for example, on a computer screen. Photosensor can also be used again as the scintillator or 
phosphorescence base ionizing-radiation detector for carrying out monitoring of the therapy dose or 
the dose which is not meant of ionizing radiation. A scintiUator or a phosphorescence base detector 
uses the fact of the radiation mcluded in a certain matter making a photon emit. The level of the light 
which the emitted photon generates is in direct proportion to radiation level. A photodiode or 
idiomatic photosensor like a photo transistor is used for these photons next, and they are detected 
Such photosensors can be united with a transponder control circuit and/or a substrate using the 
measunng method which was mentioned above m relation to the operation gestalt of the directly- 
lohiSang-ramalion sensor for forming the remainder of the transponder circuit which does not induce 
lomzing radiation and which was knovra well. 

Fig. 5 shows other operation gestalten of an implantable biotechnology sensing transponder for 
acquiring the optical information about an external environment direcdy. An illuminant 82 irradiates 
the organization 84 in an external environment every, whenever this illuminant receives the pulse of 
electocal energy from the storage capacitor 66. A spectrophotometer 86 measures the light energy 
which returns from the irradiated organization as a function of wavelength, and enables exact 
analysis of the color of an organization 84. 

The light energy reflected by the organization 84 is interrupted by the diffraction grating 88 of a 
spectrophotometer in more detail. The diffraction grating 88 has the opaque pattern of the chromium 
prepared on the substrate which has permeability to the target wavelength. A diffraction grating 88 
can be designed as an equal object of the prism which divides into the "bottle" corresponding to the 
wavelength range the light energy which designed so that it might correspond to one or more specific 
light speclxums like the wavelength corresponding to a specific molecule, or was reflected. The 
reflected light energy which passes along a diffraction gratinjg 88 by any case collides on a 
photosensor train, and this photosensor train supplies spectrum information to a control circuit 36 
As another configuration, an emitter 82 can be omitted and it can irradiate from the outside with the 
light of the wavelength which penetrates an organization easily. 
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Since an absorption spectrum fully distinguishable from the absorption spectrum of a background 
component by using the implantable biotechnology sensing transponder shown in Fig. 5 is obtained, 
a wide range specific element is detectable. For example, the spectrum of the light energy 
transmitted through a fluid like cerebro^inal fluid can be analyzed that the turbidity and relative 
concentration of a component like protein and a saccharide should be measured. Similarly, optical 
eyaliiatidn^b^^ the level bfd fibibsing" " 

disease can also be performed, although such evaluation is ordinarily performed by easy vision 
- o%smrMon-us1nglbe~implan^ sensing ti^spbnder of Fig. 5 - such observation ' 

otherwise, it can carry out more correctly by the part of the inside of the body which will come out 
and exist which needs an invasive operation. 

As shown in Fig. 6, aii optical image pick-up function is incorporable into the unplantable 
biotechnology sensing transponder of this invention. The CMOS method used by manufacture of the 
control circuit of a desirable operation gestalt although the two-dimensional array of photosensor 
- - (Imager)^ i.e.y an image se^ used; The lens 94 which makes the image of an 

external organization focus is formed at the end of a capsule 96 on the image sensor 98 arranged in 
this capsule 96. It can also form from other ingredients with a focal [ with desnable / a lens 94 and a 
capsule 96 / however really fabricating from glass ] properly with a suitable lens 94. A lens 94 can 
also be separately supplied again as a Fresnel zone plate by which precision machining was carried 
out 

An image sensor 98 has the desirable metallic-oxide photodiode form image sensor of the low cost 
mcluded in a charge-coupled device (CCD) or CMOS. These can detect the wavelength (infrared 
wavelength is included) on which both can penetrate an organization easily. Although an image 
sensor 98 is a fixed focus, the desired depth of field can be obtained by suitable design. 
The effectiveness of this operation gestalt is being able to arrange equipment effective in the body so 
that clearly [ this contractor ]. 

An extemal environment is irradiated from the outside by the light source which operates on the 
wavelength which penetrates an organization easily after transplantation of the biotechnology 
sensing transponder shown in Fig. 6. Next, the light energy reflected from the organization within an 
extemal environment focuses on an image sensor 98 with a lens 94. Consequently, an image sensor 
98 supplies a signal to a control cu-cuit 36, and this control circuit 36 transmits the data 
corresponding to the detected image to a remote read machine through the energy coupler 34. As 
another configuration, one or more emitters can be prepared in a capsule 96 as mentioned above. 
Although it will probably be clear, there are some operation gestalten of the biosensor which 
measures a parameter directly or indirecdy using light energ)'. They can be considered that these are 
all optical discrimination circuits. 

Still more nearly another example of the sensor built into the implantable biotechnology sensing 
trMspphdei- of this in^ is a distortion sensor. Such equipment enables the informational remote 
detection and the retrieval about distortion or the force (distortion or force of acting on other 
equipments when equipment is mechanically connected with other equipments) of acting on the 
transplanted equipment. Similarly, cementation of the distortion detection transponder is carried out 
to a bone or the mechanical joint between a bone and a prosthetic appliance, and it supplies the 
distortion information about a bone and/or a joint. In clinical study, this distortion ability to detect 
has the very useful feedback about a load, torque, etc., the need or when effective. As shown in Fig. 
7, the distortion induction layer 104 is joined to the wall 46 of a capsule 44, and this distortion 
induction layer 104 supplies distortion information to a control circuit 36, As a distortion sensor 
suitable for this operation gestalt, a metal stram gage and a semi-conductor strain gage are in a 
resistance distortion sensor and a piezo-electric resistance distortion sensor, and a list. As a 
configuration other than the configuration joined to a capsule 44, the distortion induction layer 104 is 
directly incorporable on a substrate 40 using the semi-conductor strain gage and thin film strain gage 
techmque which were known well. 

Other operation gestalten of the implantable biotechnology sensing transponder of this invention into 
which the piezo-electric element 106 which measures a Doppler rate and measures the rate and 
directions of flow of a fluid, such as blood, was built are shown in Fig. 8. A piezoelectric transducer 
...IR^..?.^ ^^^^ "5^.^ ^ ultrasonic generator which irradiates the blood which flows for example. 
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the mside of a blood vessel. It is used by coincidence as an ultrasonic collector with which the 
piezoelectnc transducer of the same equipment receives a radiation wave, and the frequency of the 
wave received m this case is shifted to it in proportion to the rate of blood. Therefore, if llie cross 
section of a blood vessel is known, the flow rate of blood can be measured. Although it will probably 
be clear, in order for this measurement technique to be a thing with success nature, it is necessary to 
anmige-an -ulessomc g-e^^^ 

of these equipments irito the piece of a vascular transplant. When an ultrasonic generator and a 

about the flow of the fluid which should be measured so that it may be located a Uttle in the 

^J^^^^Tn'i^'^^f T*^' "It^^o^^ enei-gy from a migration front face like 

the heart can be used for the eqmpment of Fig. 8 combining the same equipment "to rebound", and it 
can determme the rate dynamically. ' 
With other operation gestalten of this invention, the piezoelectric transducer 1 06 of a biotechnoloev 
^^^•^?-*^o°'*®r-shown-ifl Figv^ can be permuted by the acoustic wave sensor. Generally the 
a^usfac wave sensor itself can consist of piezoelectric transducers arranged at membranous both 
sides. One piezoelectnc transducer is used for generating an acoustic wave along with the film and 
Je piezoelectnc transducer of another side is used for receiving the generated acoustic wave With 
this operatoon gestalt of this invention, opening which exposes the fihn of an acoustic wave sensor to 
an external enyuronment is prepared in the capsule 44. Anode junction (anodic bonding), adhesion 
or other techmques can be used, and a hermetic seal can be formed between the perimeter of 
opemng, and a capsule and the perimeter supporter of an acoustic wave sensor. The film of an 
acoustic wave sensor can be coated with the polymer layer containing an acceptor molecule like a 
monoclonal antibody chosen so that existence of a chemical induction layer, i.e., a specific 
compound, might be detected. When a specific compound exists in the same location as a 
bioteclmology sensing transponder in a living body, it combines with a chemical induction layer and 
a specific compound changes the mass of the fihn of an acoustic wave sensor. Consequently the 
propagation de ay of the acoustic wave which meets the film changes. In this case, the variation of a 
Scion kyi *^ proportional to the mass of the detection compound combined with the chemical 

By controlling suitably the ultrasonic energy generated by the acoustic wave sensor, and energizing 
It, other advantages of this operation gestalt circulate a fluid actively through the induction film and 
can speed up a joint rate sharply compared with the joint rate generated by easy diffusion An ' 
acoustic wave sensor can be used for a certain application to which it is made to mix a fluid and/or a 
particle and move again, without giving a chemical induction layer to the film of an acoustic wave 
sensor In each of fliese various operation gestalten, in order to abolish the need of intercepting a 
piezoelectric transducer specially from an external environment, it is desirable to arrange a 
preZOMecptt-ansducer to the same fihn side, and to cany out a seal into the building envelope of 
the capsule of a transponder. vciupc oi 

The pressure sensor 108 is built into the biotechnology sensing transponder with implantable Fig 9 
and stdl more near y another operation gestalt of this invention constituted so that remote detection' 
and retneval of static pressure and dynamic pressure infonnation could be perfonned is shown The 
pressure sensor 108 has junction 110. i.e., the criteria cavity which anode junction or gluearesion 
Tn^f. t "™ by which the seal was carried out, in the substrate 

Tie^e^HrV the pressure transfer field 1 14, and non-conductive and incompi^ssible flS 

116 are full of 1^ and the external pressure which acts on the pressure transfer field 1 14 is 
transmitted to ** KASENSA 108. A pressure sensor 108 supplies the signal which displays the 
pressure to which mcompressible fluid 1 16 acts on the criteria cavity 1 10 to a control circS and 
ITI'^Z infonnation to a remote read machine. The pressure transfer field 114 is the mean's^f 
mLn^wh r/"''^^^' for the specific capsule ingredient currently used, and can be formed S tL 
^ISfintS^h 1 '"^""^ performance of a capsule 1 12. For example, machine 
polishing of the glass can be earned out alternatively, or it can be chemically etched using a 
hydrofluonc acd. Or the seal of the hole of a capsule 112 like opening of the end of a cylindrical 

tStlZ:^: ' ^'I"' ^° that a pfessure may be trSs^tted to 

"^^'^^•^ °f ^ 'capsule. As a smtable pressure sensor, there is a low power solid-state pressure 
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sensor by which precision processing was carried out. 

Figs, 10 and 1 1 show another structure of the implantable biotechnology sensing transponder of this 
invention constituted so that some biosensors [ at least ] might be directly exposed to an external 
environment Such structures are suitable for the biosensor which carries out monitoring of the 
condition of other artificial equipments like the prosthetic appliance arranged at the external 

detect in a list, and a chemistry target. 

- As-shovrain Figs: 10 and- rr^^^ 

pemieability fihn, or the ion selection film 126 can be used. Thereby, a field 128 attains the balance 
with flie dissolution, fi^e gas, or ion based on a transplantation part and the specific parameter value 
which shotUd be measured. A biosensor can also incorporate gas, the ionic permeabUity fihn, or the 
ion selection fihn again m the capsule structure completely arranged inside. In any case, fhe film 
separates a biosensor from an external environment except for the desired gas or the desired ion 

- which can penetrate this fibni 

As shown m Fig. 10, two electrodes 120 and 122 are electrically connected to the substrate 40 and 
these electrodes 120 and 122 have the pomts 130 and 132 which project through some capsules 124 
respectively so that an external environment can be contacted. ' 
Electrodes 120 and 122 are held in a predetermined location, and, on the other hand, the seal of the 
capsule 124 is earned out that seal feed through (interface connection) should be formed Since the 
electrode pomts 130 and 132 make easy electrochemical measurement of unpedance spectroscopy 
(unpedance spectroscope), a voltammetry, an amperometry, etc., they are made [ coating with the 
ion selection fihn or a protective coat, or ]. Many chemical sensors can be used by using various 
electrochemical technique, various film ingredients, and electrode materials. In addition to electrodes 
120 and 122, some of these sensors need one or more electrodes. 

The operation gestalt of Fig. 10 is suitable forespecially measurement of heart tissue, skeletal 
muscle, a smooth muscle, or the mter-electrode biotechnology potential showing tiie activity of a 
neutral organization (neutral tissue) based on measurement of the biotechnology potential by which 
electrodes 120 and 122 are connected to the high impedance amplifymg circuit inner, or arrangement 
of eqmpment so that a very small mtegral electrical potential difference can be measured It is not 
necessary tp use the film 126 for this application. As an example of tiie electrode material which 
measures biotechnology potential, there are PURACHINIDO metals (plati-nide metals) (platinum 
indium, etc.) and gold. Based on tiie record part which should be measured, electrodes 120 and 122 
have tiie need of extending spacing ratiier than tiie location shown in Fig. 10 (for example it 
extendmg to the botia ends of a capsule 124). Generally, a biotechnology potential signal is recorded 
with the reference electrode which separates fix)m a record part and is arranged. 
Generally, the electrical potential difference measured and detected is a 100 microvolts - about ImV 
wiy small-tiung, witiiout biotechnology potential thrusting a probe into a cell membrane Therefore 
the low noise differential amplifier with comparatively big gain is often needed, and tiiis amplifier is 
arranged on a substrate 40, or is united with a control circuit 36 or a silicon substrate The 
differential amphfier assists refusing an interference signal like the electromagnetic radiation (tiiese 
being produced equally to two electrodes generally) which is not meant from wireless transmission 
a computer, and otiier electronic equipment. Since noise 1 0 ** is reduced further, an idiomatic 
analog filter or an analog change form capacitor filter can also be used 

Fig. 1 1 shows another gestalt of die lOtii seal feed through. Like tiie operation gestalt of Fig 10 tiie 
mm 126 is not necessarily required and, in a certain case, can be omitted. With tiiis operation gestalt 
the seal of a biosensor or tiie biosensor chip 1 36 (tiiis biosensor chip is tiie thing equipped with an ' 
electrode or many biosensors, and can be constituted) is carried out to tiie opening 138 of the end of 
tiie cylmdncal capsule 140. The suitable technique of arbitration including adhesives, a frit or anode 
junction can be used for tiie seal of tiie biosensor chip 1 36. 

As a ''iofensor sukable fo including in the operation gestalt of Fig. 11, there is a passive chemical 
sensor like KEMIREJISUTA (when exposed to specified chemical substances, it has the property 
tiiat resistance between botii electric contact changes). KEMIKYAPASHITA of a configuration of 
measuring specific inductive capacity (namely, capacitance of an induction layer) as a display of tiie 
..^^^t^^'^^.^f ""^lative humidity or gas can also be used. There is a polymer which spin is carried out 
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from polyphenyl acetylene (PPA) and a benzene solution, and induces CO, C02, N2 and CH4 as an 
example of suitable KEMIKYAPASHITA. The capacitance of an induction layer ca^ be measured 
with the technique of arbitration which the tedmical field concerned is sufficient as and was known 
IJe ion mduction raT containing ISFET and CHEMFET can also be used for the operation gestalt ' 
oi i-ig. 1 1. In ISFET, a gate msulator is directly exposed to an ion medium, and, thereby a DORUN 
cun-ent IS modulated by ion concen^^^ By c6a«hg"a gaie field with the iOh sel6ctibii"iam" 
creation of the CHEMFET which induces a certain ion is carried out By using biomolecule with 
^^'^fm^arity; such as an enzym^^ and an antibody (these being ihcdrporaBIe in the gat^ field of 
CHEMFET), a specific compound is detectable. As other examples of a suitable biosensor, there is 
an ion mduction field effect device which can measure acoustic wave sensor; electrochemistry pH 
sensor; and ion concentration, solution gas, and drugs concentration. 

As mentioned above, the structure shown in Figs. 10 and 1 1 and the same structure as these are 
smtoble also for especially the biosensor that carries out monitoring of the condition of other 

- -artificial, equipments* 

It can connect with an implantable prosthetic appliance electrically, and one or more electrodes of a 
biosensor can detect mechanical destruction or failure of a prosthetic appliance. For example since 
the crack of a valve is detected before a metal heart valve breaks down completely preferably the 
electrode of a biosensor and the fi^e of a valve are electrically connectable with "an annular' trap 
wire Ct-npwu:es)." For example, a wire can be attached in the frame member of a Shiley foim heart 
valve, and a crack can be detected. Before faUure (and cheek death on the spot) arises, a crack must 
produce two arms of a valve frame, and since the time amount between cracking of the 1st flank of a 
fi^e and cracking of the 2nd flank is about six months, a biotechnology sensing transponder can 
perfomi early detection of the failure to which the heart valve drew near by carrying out monitorine 
periodically every three months. -' =• e 

Similarly an early break in is attained by detection of early leakage (this shows a clear burst) of the 
contents from a thorax transplant, and it becomes possible to prevent damage on an organization and 
to exchange a thorax transplant, when convenient for a patient. In the case of the transplant 
containing a conductive fluid, a biotechnology sensing transponder is arranged m a transplant, and 
one electrode is exposed in a conductive fluid, and the electrode of another side can be electrically 
connected on the external surface of a transplant with an insulating wire etc. If it thinks that 
enclosure of a teansplant is an electric insulation, enclosed integrity can be examined by measuring 
ttie impedance between two electrodes, between the wires connected with the intemal electrode on 
the external surface of a transplant when the transplant was not spoiled - **** - few currents flow 
or a current does not flow at all. Once leakage arises in enclosure, the low impedance current oassine 
through between two electrodes will be detected easily. ^ & 

The biotechnology sensing transponder which held an ultrasonic transducer like a piezo-electric 
element as another Configuration can be attached in a mechanical prosthetic appliance, can measure 
the resonance frequency of this prosthetic appliance, and can perform early detection of a 
mechanical failure. Similarly, two separate biotechnology sensing transponders which hold an 
ultrasonic transducer can be attached in both sides (one field emits the pulse of an ultrasonic output 
and the field of another side receives this) of a mechanical prosthetic appliance, and can detect the 
cmck of a prosthetic appUance in the mode described immediately before and the same mode 
ITie electrode of a biotechnology sensing transponder is also connectable with the wire embedded on 
the tront face of the artificial jomt (the joint which consisted of polyethylene is included) which 
receives wear If wear of a certain amount is made, an embedding wire will be exposed and physical 
damage or deformation will be received. Resistance change of a wire is detected as a result of 
physical damage or deformation by carrying out induction of the current and passing on an 
embedding wire. Preferably, induction of the current is carried out as a pulse, and it can do the 
reqmred power m min. As for the conductor of an embedding wire, with this operation gestalt of this 
mvention, it is desirable that they are the prosthetic appliance and EQC which are made into a 
problem, and the ingredient which is easy to receive wear from this. Thereby, once it reaches the 
predetemiined wear threshold of a prosthetic appliance, a wire will receive damage quickly or will 
detorm and a change detectable to the resistance will produce it. 

The predetermined wear threshold about a mechanical prosthetic appliance can be measured by 
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changing the biotechnology sensing transponder shown in Fig. 10 as another configuration so that 
only one electrode of electrodes 120 and 122 may appear in an external environment through a 
capsule 124. Thus, in the constituted biotechnology sensing transponder, a tranqwnder can be used 
for detecting the predetermined wear threshold of the mechanical prosthetic appUance with which 
the insulating wire was embedded. 
- T^ie efld of a wire is which the s^ vs^ cMied out into the 

biotechnology sensing transponder, and was isolated from the external environment, and, on the 
°^^er hand, the overdr length and the ^6^^^ a small signal like 

1 OOmV peak peak wave • 

It is added to the electrode of two ** and monitoring of the capacitative current (capacitive current) 
which flows from one electrode to the electrode of another side as a result is carried out by the 
transformer resistance form (transresistance-type)= amplifier held in Ae biotechnology sensing 
transponder. The magnitude of the capacitative current by which induction is carried out is 
proportional to the magnitude of the surface area of the insulating wire exposed to the fluid between - 
a prosthetic appliance and the electrode prolonged through a capsule. When wearing a mechanical 
prosthetic appKance out, AC current mcreases, so that many msulating wires are exposed. 
If the ^insulator of a wire receives damage by wear, the addition AC current will flow, and when DC 
stimulus IS mputted between two electrodes, DC current will also flow. 

Anyway, the impedance measured by inter-electrode falls along with wear of a prosthetic appliance 
or increase of the damage to an insulating wire, monitoring of this fall of an impedance is carried out 
by the control curcmt, and the time of a prosthetic appUance reaching a predetermined wear threshold 
ismeasiu-ed. . 

As for the abiUty for the sensor of almost all fomiats to be incoqjorated and incorporate, it is clear to 
the implantable biotechnology sensing transponder of this invention to only become settled with the 
size of the use space in a specific sensor and a transplantation part. As mentioned above, the 
biotechnology sensing transponder is constituted so that the specific parameter value (the 
information about a body tissue and the information about other transplants in the living body are 
included) about a living body can be detected. 

Moreover, a biotechnology sensing transponder can be used also for the equipment of other formats 
used for carrying out medical evaluation or treatment. For example, as shown in Fig. 12, the 
biotechnology sensmg transponder 1 46 which holds an image sensor is physically attached in 
flexible certain arterial 148, and can make use of a catheter easy. Next, a catheter 148 is guided by 
the radioscopy technique into a desired coelome or blood vessel structure, and is processed bv the 
remote read machine. 

the electromagnetism outputted from a transponder 146 when localizing a signal as another 
configuration for example, using a stock form read machine - a signal or an ultrasonic signal is used 
and It canbe used for positioning a catheter during insertion. Moreover, although a transponder 146 
is released from a catheter 148 after transformer PONTA 146 is guided in a request location, various 
mechanical and/or magnetic ratchet mechanisms can be used. Moreover, a transponder 146 can be 
constituted so that it may be attached in a desired organization by the coupler of the mechanical 
height 150 or other various formats before being released from a catheter 148 for example 
In all the operation gestalten of this invention including the above-mentioned operation gestalt the 
control circuit is constituted so that the data collision with congener equipment may be avoided If it 
puts m another way, when many biotechnology sensing transponders will be transplanted to 
discernment within the limits of a remote read machine, it is necessary to change the control circuit 
of each eqmpment so that it may transmit, when are identified and equipment differs each data. 
This IS attained by forming the random after-generation machine with which only the time amount 
which added shght time amount to the time amount of the integral multiple of time amount which 
transmission of all the bit styles of data takes transmission of data is delayed in a control circuit By 
tius approach, the data transmission by many biotechnology sensing transponders cannot overiap 
The exclusive shift register for changing at random the time delay which is not the same as a given 
biotechnology sensmg transponder, or an easy digital circuit like feedback is incoiporable into such 
an after-generation machine. When using the feedback shift register form after-generation machine 
^« sequence of the generating delay pattern progranmied in the decision nature mode 
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(deterministric fashion), the start bit sequence of this generator can make it a certain thing of tihe bits 
of the discernment data of a biotechnology sensing transponder whether to encode at the time of 
manufacture. 

It be made the configuration which gives programmable delay to a control circuit as another 
configuration, or has predetermiBed hard wire form delay. Probably each biotechnology sensing 

transponder irrdeiitified by the c^ - 

When transplanting a given number of biotechnology sensing transponders in the comparatively 
- smairvohirae; non-repeating nd^ can be cKbseri as the beginning 

Although it will probably be clear to this contractor, various modification can be performed to this 
invention, however, these modification is included in instruction of this application inside This 
mvention is restricted by only the range indicated by the claun and these equal objects 



{Tran$lation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 08-Mar-2007 



JP,2000'506410,A [CLAIMS] 



Page 1 of 7 



* NOTICES * 

OPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I '^is document h may not reflet the origitxal 

precisely. 

2v****-sh0ws-tihe wo 

3. In the drawings, any words are not translated. 
CLAIMS 



[Claini(s)] 

1 : lit is Biotechnology sehMng equipme^^^ 

parameter value about the body after transplantation in the biotechnology sensing equipment which 
is transplanted to the body, and in which remote energization is possible, and is characterized by 
connectmg this biosensor to the transponder for combining the power and data corresponding to said 
parameter value with a remote read machine. 

2. Biotechnology sensing equipment given in the 1st term of claim which has further control circuit 
which is connected to. each of said biosensor and said transponder, and controls power and data flow 
between these. 

3. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which is an 
optical discrimination circuit. 

4. Said optical discrimination circuit is biotechnology sensing equipment given in the 3rd term of a 
claim which has photosensor. 

5. Said optical discrimination circuit is biotechnology sensing equipment given in the 4th term of a 
claim which has at least one LED. 

6. Said optical discrimination circuit is biotechnology sensing equipment given in the 5th term of a 
claim which has at least one color layer. 

7. Said optical discrimination circuit is biotechnology sensing equipment given in the 3rd term of a! 
claun which has the lens which adjusts the extraneous light with said photosensor for making said 
photosensor focus. ^ 

8. Said photosensor is biotechnology sensing equipment given in the 5th term of a claim which 
consists of a spectrophotometer, 

9. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which 
.consists of a distortion sensor. 

10. It is biotechnology sensing equipment given in the 9th term of a claim which said biotechnology 
sensing equipment is enclosed in the capsule, and said distortion sensor is joined to said capsule, and 
detects all distortion added to a capsule. 

11. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which has a 
pressure sensor. 

12. Said biotechnology sensing equipment is biotechnology sensing equipment given in the 1 1th 
term of a claim which it is enclosed in the capsule and this capsule equips with the pressure transfer 
field. 

13. Said biotechnology sensing equipment is biotechnology sensing equipment given in the 2nd term 
of a claim which is a chemical sensor. 

14. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which has a 
biosensor chip equipped with the external electrode for detecting outer potential. 

15. Biotechnology sensing equipment given in the 14th term of a claim which has further tlie 
semipermeable film which surrounds saSd external electrode. 

16. Said biosensor is biotechnology sensing equipment given in tlie 2nd term of a claim which has a 
temperature sensor. 

17. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which has 
the biosensor chip attached so that it might be exposed to the organization of the arbitration which - 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



08-Mar-2007 



JP,2000-506410,A [CLAIMS] 



Page 2 of? 



siHTOxmds biotechnology sensing equipment. 

1 8. Said biosensor chip is biotechnology sensing equipment given in the 17th temni of a claim which 
has a passive chemical sensor. 

1 9. Said passive chemical sensor is biotechnology sensmg equipment given in the 1 8th term of a 
claim which is KEMIKYAPASHITA or KEMIREHSUTA. 

~ 20: Said bipsen^ 

has the field-effect transistor which responds chemically. 
2 1 : Blmechnology s^^^^ 

substrate which supports each of said biosensor, a trdiisponder, and a control circuit, and 
interconnects. 

22. Biotechnology sensing equipment given in the 21st term of a claim by which it has further the 
capsule which encloses said biotechnology sensing equipment, and said substrate is attached in a 
capsule. 

23^." Said capsule is biotech^^^ 

side-attachment- wall part into which detection through this capsule is made to' be performed easily: 

24. Said transponder is biotechnology sensing equipment given in the 2nd term of a claim which 
stores energy and has energy storage equipment with which this energy is used, controlling it by said 
control circuit 

25. Said biosensor is biotechnology sensing equipment given in the 2nd term of a claim which 
consists of a piezoelectric transducer. 

26. Medical intelligence equipment implantable on the body characterized by having at least one . 
energy coupler which transmits the discernment data of at least one arbitration encoded in the control 
circuit when it has a transponder, and said transponder was energized according to the control circuit 
where this transponder can encode discernment data, the biosensor which detects parameter value, 
and the external energy source and the transponder was energized to a remote read machine. 

27. Said energy coupler is medical intelligence equipment given in the 26th term of a claim which 
receives discernment data from said remote read machine, and can encode a control circuit by 
discernment data. 

28. Said energy coupler is medical intelligence equipment given in the 26th term of a claim which is 
thp optical/electrical converter which energizes a transponder by. the extraneous light energy source. 

29. Said energy coupler is medical intelligence equipment given in the 26th term of a claim which is 
the piezoelectric transducer which transmits ultrasonically the discernment data of the arbitration 
which energized the transponder by the external supersonic-wave energy source, and was encoded in 
said control circuit. 

30. It is medical intelligence equipment given in the 29th term of a claim which has the capsule 
equipped with the wall further and by which said piezoelectric transducer is joined to the wall of a 

capsule. 

3 1. Medical intelligence equipment given in the 29th tentn of a claim which has further the capsule 
which holds incompressible fluid and by which said piezoelectric transducer is arranged in this 
capsule. 

32. Said control circuit is medical intelligence equipment given in the 26th term of a claim which 
transmission of the discernment data of the arbitration encoded in the control circuit is delayed at 
random, and prevents transmitting data to the equivalent equipment with which said equipment 
adjoins, and coincidence, when said transponder is energized. 

33. Said control circuit is medical mtelligence equipment given in the 26th term of a claim: which 
only predetermined time delays transmission of the discernment data of the arbitration encoded in 
the control circuit, and prevents transmitting data to the equivalent equipment with which said 
equipment adjoins, and coincidence, when said transponder is energized. 

34. Passive biotechnology sensing equipment characterized by having the biosensor which detects at 
least one parameter value about the body after transplantation of this equipment, and the transponder 
which transmits the data corresponding to the detected parameter value to a remote read machine in 
the passive biotechnology sensing equipment for transplanting to the body. 

35. Said biosensor is passive biotechnology sensing equipment, given in the 34th term of a claim 

^^.^^ group which consists of a temperature sensor, a distortion sensor, an ultrasonic 
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sensor, a pressure sensor, a chemical sensor, a magnetometric sensor, an acceleration sensor, an 
lomzing-radiation sensor, an acoustic wave sensor, and photosensor containing a spectrophotometer 

36. Passive biotechnology sensing equipment given in the 34th term of a claim in which said 
equipment has at least two biosensors. 

37. It is passive biotechnology sensing equipment given in the 34th term of a claim which will detect 
pai^eter^^lQe if said ti^ponder Has energy coupler wfiich tfSi^^^^^ 
corresponding to the parameter value which energized and detected said transponder with the energy 

- from-an external energy source, and this biosensor is energized by said fi:Mspbrider arid a 
transponder is energized. 

38. Said transponder is passive biotechnology sensing equipment given in the 37th term of a claim 
which has an optical/electrical converter for energizing a transponder by the extraneous light enerey 
source and at least one LED which transmits the data corresponding to the detected parameter value 
optically. 

. -..39.-Said ener©f-coupler is passive biotechnolo©? sensing equipmen^^ 
clami which is the induction circuit which transmits in electromagnetism the data corresponding to 
the parameter value which energized and detected the transponder in the soxu-ce of external 
electromagnetic energy. 

40. Said energy coupler is passive biotechnology sensing equipment given in the 37th term of a 
claun which is the piezoelectric transducer which transmits the data corresponding to the parameter 
value which energized and detected the transponder by the external supersonic-wave energy source 
m supersomc wave. bj 

41. It is passive biotechnology sensing equipment given in the 40th term of a claim which has the 
capsule equipped Avith the wall further and by which said piezoelectric transducer is joined to the 
wall of a capsule. 

42. Passive biotechnology sensing equipment given in the 40th term of a claim which has further Ihe 
capsule which holds mcompressible fluid and by which said piezoelectric transducer is arranged m 
this capsule. ^ 

43. If is passive biotechnology sensing equipment given in the 37th term of a claim which transmits - 
the discernment data of arbitration with which said energy coupler was encoded in the control circuit 
when the toansponder was energized to a reinote read machine by said transponder having the control 
circmt Which can be encoded by discernment data. 

44. It is passive biotechnology sensing equipment given in the 37th term of a claim which this 
control cu-cuit delays at random transmission of the data corresponding to the parameter value 
detected when the transponder was energized, and prevents transmitting data to the equivalent 
cSr^"*^* said equipment adjoins, and coincidence by said transponder having a control 

45rlt-is passive biotechnology sensing equipment given in the 37th term of a claim in which this 
control cu-cuit prevents transmitting data to the equivalent equipment with which only predetermined 
time delays transmission of the data corresponding to the parameter value which detected and said 
equipment adjoms, and coincidence if a transponder is energized by said transponder havine a 
control circuit. ^ t- & 

46. It is passive biotechnology sensing equipment given in the 37th term of a claim which said 
biosensor will detect the electrical characteristics of an electrode if said electrode is connected to a 
prosthetic appliance, and detects the mechanical condition of a prosthetic appliance by equipnine 
said biosensor with the electrode for connecting with a prosthetic appliance. & 

47. It IS passive biotechnology sensing equipment given in the 37th terni of a claim which said 
biosensor equips with the electrode prolonged to an external environment through some capsules by 
having a capsule fiirther. . fouic» uy 

48. Said electrode is passive biotechnology sensing equipment given in the 47th term of a claim bv 
which coating is carried out by the ion selection fihn. ^iciuzi oy 

49. Said biosensor is passive biotechnology sensing equipment given in the 47th term of a claim 
which has at least two electrodes. 

50. Passive biotechnology sensing equipment given in the 49th term of a claim which has further the 

.y."^^.'^^'"*^"^^ '^^^'^^ measures biotechnology potential. 
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51. Said biosensor is passive biotechnology sensing equipment given in the 37th term of a claim 
which is a direct chemical sensor. 

52. It is passive biotechnology sensing equipment given in the 51st term of a claim into which it has 
a capsule and the fihn further and said direct chemical sensor is separated from the environment of 
the exterior of said capsule with said film. 

from the group which consists of gas permeability film and ionic penneabilily ******** jon 
—selection film; 

54. It is passive biotechnology sensing equipment given in the 5 1st term of a claim which said direct 
chemical sensor is arranged on said opening, and carries out the seal of the capsule by having a 
capsule further and having opening to which this capsule penetrates this. 

55. Passive biotechnology sensing equipment given In the 51st term of a claim by which it has a 
capsule further and said some of biosensors [ at least ] are exposed to the environment of the exterior 

of-saidciapsule.- 



56. Said transponder is passive biotechnology sensing equipment given in the 34th term of a claim 
which IS the format that have the 2nd energy coupler of an energization sake for said transponder 
wifli the 1st energy coupler for transmitting said data, and the energy from an external energy source 
and the 1 st energy coupler differs from the 2nd energy coupler. 

57. Said 1st and 2nd energy coupler is passive biotechnology sensing equipment given in the 56th 
term of a claim chosen from the group which consists of an optical/electrical converter, a 
piezoelectric transducer, an induction circuit, and LED. 

58. Passive biotechnology sensing equipment given in the 34th term of aclaim which has the 
configuration attached in a transplantation part. 

59. Passive biotechnology sensing equipment given in the 34th term of a claim which has the . 
configuration which is attached in insertion equipment and removed from insertion equipmerit 
In Biotechnology Sensing Equipment for Transplanting to Living Body, it Has Transponder 
Capsule, and Biosensor. 60. Transponder and Biosensor It is enclosed in said capsule for detecting at 
least one physical property about said living body after transplantation of said equipment Said 
transponder It has the energy coupler of at least 1 for transmitting the data corresponding to 2 
physical property to a remote read machuie. the energy from an external energy source - a 
transponder - energizing - the [ and ] -- Said biosensor is biotechnology sensing equipment 
characterized by detecting a physical property when it is energized by the transponder and a 
transponder is energized. 

6 1 . Biotechnology sensing equipment given in the 60th term of a claim which said biosensor 
becomes from a temperature sensor. 

62v Said temperature sensor is biotechnology sensing equipment given in the 61st term of a claim 
WhlCffiS a siliton base temperature sensor. 

63. It is biotechnology sensing equipment given in the 62nd term of a claim by which said 
transponder has a control circuit and this control circuit **** aforementioned temperature sensor is 
embodied in an integrated circuit. 

64. Said biosensor is biotechnology sensing equipment given in the 60tli tenn of a claim which is a 
distortion sensor. 

65. Said capsule is biotechnology sensing equipment given in the 64th term of a claim which has a 
wall and by which said distortion sensor is joined to the wall. 

66. BiotecMiology sensing equipment given in the 60th term of a claim said whose biosensor is 
pressure NSA. 

67. Biotechnology sensing equipment given in the 66th term of a claim into which it has the pressure 
transfer film fijrther and said pressure sensor is separated from the environment of the exterior of 
said force PUSERU with the pressure transfer film. 

68 .^Smd capsule is biotechnology sensing equipment given in the 67th term of a claim which has 
held the incompressible fluid for transmitting the external pressure which acts on said pressure 
transfer film to said * * KASENS A. 

69. Said biosensor is biotechnology sensing equipment given in the 60th term of a claim which 
consists of a piezoelectric transducer. 
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In Biotechnology Sensing Equipment for Transplanting to Living Body 70. Transponder, It has the 
biosensor which detects at least one physical property about a capsule and a living body. The 
transponder and the biosensor are enclosed in said capsule. Said biosensor has the photosensor which 
performs optical discernment of the environment of the exterior of a capsule. Said transponder It has 
at least one energy coupler for transmitting the data corresponding to 2 physical property to a remote 

:- readimchine: the energy ffo^^^ 
- Said biosensor is biotechnology sensing equipment characterized by detecting a physical property 

- when- it is" energized by the transponder and a transponder is energi^^ 

71 . Said biosensor is an account to the 70th term of a claim which has the array of photosensor. 
. Biotechnology sensing equipment of **. 

72. The array of said photosensor is biotechnology sensing equipment given in the 71st term of a 
claim which is an image sensor. 

73. Biotechnology sensing equipment given in the 71st term of a claim which has further the lens 
-arranged-in said capsule for making-the image from said external environment focus on the array of 

said photosensor. 

74. Said lens is biotechnology sensing equipment given in the 73rd term of a claim currently formed 
in said capsule and one. 

75. Biotechnology sensing equipment given in the 70th term of a claim with said some of transparent 
capsules [ at least ]. 

76. Said capsule is biotechnology sensmg equipment given in the 75th term of a claim which 
consists of glass. 

77. Biotechnology sensing equipment given in the 70th term of a claim which has further the 1st 
illuminant arranged in said capsule for irradiating said external environment. 

78. Biotechnology sensing equipment given in the 77th term of a claim from which it has electrical 
energy storage equipment further, and said 1st emitter receives the power from said transponder by 
discharge in the pulse mode of said storage equipment. 

79. Biotechnology sensing equipment given in the 77th term of a claim which has further the 2nd 
emitter arranged in said capsule for irradiating said external environment, and generates the light of 
the wavelength from which said 1 st and 2nd emitters differ. 

80. Said transponder is biotechnology sensing equipment given in the 79th term of a claim which has 
a control circuit for making said illuminant emit light by turns. 

81. It is biotechnology sensing equipment given in the 70th term of a claim in which it has further 
the color which is arranged to the exterior of said capsule and exposed to said external environment, 
and has the optical property of changing if this color is exposed to the chemical of at least one class' 
and said FOTONSA detects all change of the optical property of said color. 

82. It is biotechnology sensing equipment given in the 8 1 st term of a claim which said equipment has 
further said color arranged to the exterior of said capsule, and the color arranged in said capsule of 
the same class, and detects change of the optical property of said biosensor aforementioned color in 
integral by this by said biosensor having at least two photosensors. 

83. Biotechnology sensing equipment given in the 82nd term of a claim which has further the optical 
filter which covers said photosensor from predetermined wavelength. 

84. Biotechnology sensing equipment given in the 70th term of a claim which has further the optical 
filter which covers said photosensor from predetermined wavelength., 

85. Said biosensor is biotechnology sensing equipment given in the 76th term of a claim which is a 
spectrophotometer. 

86. With Implantable Equipment Equipped with Biosensor Which Detects Parameter Value, and 
Transponder Which Transmits Data corresponding to Detected Parameter Value to Remote Read 
Machine In the approach of telemetering a living body's parameter of at least 1 The phase which 
energizes said equipment by the external energy source, Phase where said biosensor detects 
parameter value Approach characterized by having the phase of transmitting the data corresponding 
to the detected parameter value to said remote read macliine. 

87. An approach given in the 86th term of a claim which has further tlie phase which encodes said 
transponder by discernment data. 

Said transmitting phase is an approach given in the 87th term of a claim which consists of 
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transmitting the discernment data of the arbitration encoded by said transponder. 

89. An approach given in the 86th term of a claim which has further the phase of transolantine said 
equipment to the body. f & 

90. An approach given in the 86th term of a claim which has further the phase which associates said 
equipment and transplant. 

which^fixes said equipment to said transplant through the body so that it may approach in the body 
mutuafly [after smdeqiiipment's ami tfaissplant's tfamplaiSting J: 

92. Said correlation phase is an approach given in the 90th term of a claim which consists of 
coimecting said biosensor and transplant electrically. 

93. An approach given in the 86th term of a claim which has further the phase which fixes said 
equipment to a catheter through the body. 

94. An approach given in the 93rd term of a claim which has further the phase of attaching in a 
-tonsplantation-pait-the phase of removing said equipment from said catheter; and^aid equipment 

95. An approach given in the 93rd term of a claim which has further the phase of positioning said 
catheter with a remote read vessel by following based on the signal transmitted by said transponder 

96. It is an approach given in the 86th term of a claim which said detection phase becomes from 
detectmg temperature with said temperature sensor by said biosensor consisting of a temperature 
sensor. =» 



97. Said biosensor is an approach given in the 86th term of a claim which consists of detecting a 
distortion consisting of a distortion sensor and concerning [ said detection phase ] said living body 

98. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
rate consisting of an ultrasonic sensor and concerning [ said detection phase ] said living body 

99. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
pressure consistmg of a pressure sensor and conceming [ said detection phase ] said living body 

100. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
chemical property consistmg of a chemical sensor and conceniing [ said detection phase ] said living 

101. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
magnetic properly consisting of a magnetometric sensor and conceming [ said detection phase 1 said 
livmgbody. k j 

102. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
acceleration consisting of an acceleratioii sensor and conceming [ said detection phase ] said living 
body. . ° 

103. It is an approach given in the 86th term of a claim which said detection ptase becomes from 
7n?*?".5 compound in the living body by said biosensor consisting of an acoustic wave sensor 

104. Said biosensor is an approach given in the 86th term of a claim which consists of detecting the 
optical property consisting of an optical discrimination circuit and concerning [ said detection 
phase J said living body. 

105. Said biosensor is an approach given in the 86th term of a claim which consists of detecting 
electrical charactenstics consisting of an electrode and conceming [ said detection phase ] said living 

106. It is an approach given m the 86th term of a claim which said detection phase becomes from 
detecting said lomzing radiation in the living body by said biosensor consisting of an ionizine- 
radiation sensor. ^ 

107. It is an approach given in the 86th term of a claim which said transmitting phase becomes from 
transmitting said data to said remote read machine with said 2nd energy coupler by said 
transponder's having the 1st and 2nd energy coupler, and said energization phase consisting of 
combimng said equipment and said 1 st energy coupler. 

108. It is an approach given in the 86th term of a claim which said transmitting phase becomes from 
fransmittmg said data in supersonic wave by said transponder having an ultrasonic tt-ansducer 

109. It is an approach given in the 86th term of a claim which said transmitting phase becomes from 
d-ansmitting said data in electromagnetism by said transponder having a magnetic transducer 

. . ^.9- " .^.s approach given in the 86th term of a claim which said transmitting phase becomes from 
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transmitting said data optically by said transponder having an optical/electrical converter. 



[Translation done.] 
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